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Abstract of JP20021 12294 



PROBLEM TO BE SOLVED: To provide a WDM 
optical communication system that can efficiently 
lay out optical signals at bit rates with different 
wavelength intervals. SOLUTION: A basic 
building block of e.g. a demultiplexer section 
applied to the WDM optical communication' 
system of this invention is provided with a 
demultiplexer 10 that demultiplexes a WDM 
signal light into 2m lights according to wavelength 
regions set depending on a minimum wavelength 
interval, 2m sets of optical switches 11 -1-11 -2m 
each having one input port receiving the light 
from the demultiplexer 1 0 and output ports, 
selecting one of the output ports and connecting 
the selected output port to the input port, and in- 
sets of multiplexers 12-1-12-m that multiplex 
output lights of the optical switches 1 1-1-1 1 -2m, 
and the switch operation of the optical switches 
11-1-11 -2m is selected so that the bandwidth for 
each optical signal is nearly coincide with the 
wavelength arrangement interval corresponding 
to each bit rate. 
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(54) [?6W©£»] S**«*a«J'X5 l A 

(57) ami 

ScEBg-f- 3 - t 5WDM3tifti'7fA 

CrR3eS*bfc«fc©*fi«*K*orWDMfll**ft 
2m*K»tM-5»«»10 4:, «»«»10^o* 

^L-CAA#-K'^-rS2mfi©3t^^i/^l 1- 
l~ll-2mi, Rft^s'f-l l-l~ll-2m 
©#ffl*****1-8m*©#** 1 2 - 1 ~ 1 2 -m 
i***., «-3tflr#C#1- 5 ©try h 

^f-vf 11-1-11-2 m©*^ y^»#^tg^$tL 




©3^##BFJ£©##«;R#WsK:E«$ttfcS£#* 

£j$1-5^iK#Hg© 5 •£>©*>&< fct-**fr5t#, 

h u- h©Afca^#-K:#rsiJtfE**tf*ii*, 
© t „ hu - h vtc®tkmmrmim-&~T2> ± 

Ht#aC2 ] «*E«BH©#lfcS*R©*5' b v- h 

*/h©SHEE«IBI!lfcJ& tTK£ Lfc«*«*ttSr*fli 

ot, $&©ftfi^£^&Ljfcg#m{t#3te££/£i-3 
•g-^atrfT 5 it, #3^^i::o^T©»*$tt&*rt3 

«*Hi^©»«fcRj£^e*^^fc#u tt&tt 

«"«±, e sr h u- h © *fc 5 3ftflT 5 ttEft* 

[»** 3 ] nt*« 2 cfls«©3taiflWi»««-es>o 
-c, 

«ftE«IHH©*4 **»©** h u— bojfiff*** 

osiocom^Tje-h^u MiamitoA^jK-h©? 
%©^1**ta»iofc^LT«rEffl;*J#- Hc«W 
5 , tfTE«E;fHWK©*fc*W& Lfc«ft©ft *-f s> ^ t , 

m\m-m-% ± skate***^ ^©iM^sfcSJ 

IE#S4] »*5i3K:E«©*aHt««Si«-C*)o 

■c, 

«lE*»©#ttSfc«;*.-t, tffE*«©*iSflr»4»fe© 



*3t«#*, **©«*E«WHI***©tt*B«ll!Bi 

*»»R:#*s*-cttne*i^«i-5*a»«#t &R 

ft, flflE*3fc*>fy? L ©A#3tf-h&&, £*©i&BE 
■DBIII**/h©««E«BI»-e*lo fctaiSt 5 AS 

©*flr-s-*s3f3£©flr#*e««rt cee £ ftfc8cft#fi 
*/h©«*EiiMW crtss i-tc$i&m&tiL&mm 

t U-C«rEflT*»«»«SrK»Ufc«*©«ft««K« 
oT, «*#fiflr**Sr5MSU*»©36fll**^Ei-« 
#SE*kafcfr5fc£, *#«*fc:o^-c©ff*H*ttrE 
«**)^©S*f&fciB&^*^»*:frU «*Hfc 

e ] it s tE«©3tsflr»jaifi»-c*o 

•c, 

5m^©5tSft^^«x:, 

K**fi«#**«t1Btt*©«*«Kfcfto-C»»rr5 

S#«S$&»&©3fe#A;fr£*L5lo©A^#-h:j8j:tf 
**©ffi;fc>K-h«:*rU ***©ffl;*7#--b©5t>© 
^T^lo^il^LTHfilHA^JK-M-^-rs, Aft 
ES***©»fc*WS L/c«Sc©ft*^ s^t, 

flfrfE#3fe*-f s^© i o©ffi^^- b K^ti^tmm 
Si-Mjs bfcfi^©-e-jg^ t , 

ttESi^fiW**^**^**^*©^^ hu- b 

*fc#1"5»«(B*s#*©try h btWftbfc** 
EgFflPSi-ft-ifc-fS J: 5 K8WE**^-f y^©»fflR 

[»*S 7 ] |ft#g 6 CE«©3feSflli»«»«-e*>o 

■c, 

WEJfc^'f y^©B^j^- Mkfc»a:Lfc«»©^tt# 
fcftJtt, IW&fr*^-fy **©S£E 
«MH**/h©jSftE«MHT?Wofc«[K»«: Ufc ^ 

x^i/^©a^^-b»^, ft*©tt<EWHRI»fl;/h 
©«*E*MI)ltr«ofcttt#«-r5fl»i:: Lfci t 



*/h©««E«IHIWU:* Lfcttftff¥tt*£9 
£ lflg$:©ft{i-^£-£-i£ LJSft#fi«-§-3t^ 

[0 0 0 1] 

[*?i©M-*-asfiWHF] *»«rt, seo**:a«» 

©3fc«-S§-£H£ bteSli- 5 (Wavelength-Div 
ision Multiplexing : WDM) 3feilff v^^-M-M U 

gfciTBfe^SASEg, Mt>*t^ **xe>©§£«*ffl^ 
[0 0 0 2] 

[fi£3l5©g«] *rArf-*°f4T*y M7-*&B 

[0 0 0 3] WDM3£ltfii';*.7 l .MC;fcV' l T 

ft, JtSSSHtSwa^EKteiaWSMaflsoaMBSCr 
(upgradability) i, 4 0Gb/s, lOGb/s, 

[0004] mftHfi* s it»pj^-cv>awDM3taffie/ 

^tSA&LTH:, «*tf» *i«5C3BS**siOGb/8 

s«-e&ors*p B iis (tt«G*nno &5ogh z ^ 



[0005] 7-f^w*rt©¥attft«ua-r*fc», 

1 0 G b / s ©3fclf 5 0GHz^Pi-ee^ 

AWG J ? J |g7-fA'^§^I UlOOGHz MPS 
^L<»2 0 0GHz IBHT?3tflT**4«ft*fctt^«-r 

5*£\ WDMffi y ? - !) -/^fflV^t 20« 

ft, S&fc, *«£«©ft#AWG** 
7 /u?e$%mH Lfc ft 7 f /l/* J; -d "OS-* ©$cft© 

fciS-t\fc3fc» 5 0GHzlBH©A*fll* m<D±m 

fc, 1 0 0 GH z PflPS©{f (0©!!$) i\ ttffi 

WAta-Lt 5 0GHz tUm^yy H.fcl00G 
HzPflPSroff^PB (H©;S§§) 

tfTSfcHU ifSAtWtf^^^-P-^CB* 
11-^*5 J; U<#ig*!H4;8S* L "C ifc 5 „ 
[0 0 0 6] AWG-*K7-^**fc?(lfflUfc3te7-f.rt' 
^fcttfcfflVM: 5 0GHz BH©3ftflr*3fe*»«LJ: 5 

TUjf JhlB^J; 5 t--T >-^— y —^SrMv^X 1 0 

o gh z vm<Dm&KL&mrz z. 1 t-AWG«7^v 

[0 00 7] 433. r rfttWDMi**t#»filt» 
Lfci^ #jSEg©3tflr*4r5 0GHzM 

-^©Affi^M^s^-fa n t ?mmz LT«-ftfll#* 

[0 0 0 8] 

mmim^zot-tzmm tzzx*. ±E©<t5 

W«S*s#q5fr4fc«>, jfe*IHHI*»t< bJ; 5 i br^fo 

fc±flEgfs©**«isj!2:<)5esfc*, «-3tflr-f-o»E*m] 
^^rsi t * 9 east? t ft<fto-cu*5tv^5 

[ 0 0 0 9 ] G3BMt» 4 0 G b / s ©*flMg- 

Sr5 0GHzP^Pi-ee^Lj;5i:-r5t, 6 
©^nxb-^as^&h,, ^©J;5ftiSfiP^Pi-e©*; 
fiaSH:BBJi^**i:#*.feii"CV^6. r©fc&, 4 0G 



GHz klstc&mmtotlX^S, *fc, fff^L/c±5 
KWDMytmm^^McMLXit, &W£y bv-b 

~©Ty^u-^lfy^as#*b*VCV'>.3„ fi£3*E© 
WDM^aW^X^i^SSV^-C^-aify b l-' — b©3tft 

Jfcfclfy hV- hOfcflWc^ibtt-C**) (RM-SM) 
«»&S*WIH*WW-5i»W**3fc«>. try b^-b 
©ffiv^*fco^T©ifc*»*WB< ftoT L* 5 fc 

w- b ©i«f *ft fc*t Lr**te»*f S r i #8 L ^ i: 
[0 0 10] #38WJi±E©£C#| LTft^ixfcts© 

[0011] 

mm^im-f^t^^m ±E©i«j*aj5sr**: 

H©*****©^ b I— h©3tflr-9-#Bf£©«*ft 

tc Eg $ *i.;fc«s#»i*#*eaH- s & 

IHfr^fAffecT, */h©*fiE«IBIMfciSC. 
-CK£Lfc«*«)|Mfc*®*& Lrflr#«fi»*«rK£ 
Lfc«*©««Mcfc«o-<\ ***fiflr***ft«L 
»©3tff 5 i #**©»« 

Ltt««flr**«r£dW- *#*»«© 5 *>©*»* 
<it>-**fr5fc*, **flr#Kov>-r©«««t» 

^&asi5Tft±, try bi/-b©m*s*fs-§-u:*N-s# 

ff*M#, &*©tV b htdtfttLfcttftBHIIH 

[0 0 12] W^WDMMi^fATIi, WDM 
«#*©«*Sftff«*»««lWtT?K» Lfc»©3£ 

3fc{f ^iv:ov^T©^M^^*SW4©lg^ti-5 1 

t % © tr v b u- b LtcmMmmmmic 
»-as*fc««-cfi i fcih,*fc», #*©t'yb^-b 

Lfcjjf K©#****« Lfctt«-e#3fc{t**» 

IBM©*****©^ b v- h©3fc«#*»*«fc« 
#LfcwDM3tafli*saii-aEi:#"BriBfcfts. 

[0 0 13] ±12© i 5 4*f«ia5gfB, ftffcW 



[0 0 14] 

^xmmzm^xmw-tz, am, wDMSt-> 

ytmr-hoX, (A) f±WDM«-f-3tSr#JSglt^Sc 
■**«»»»©«*, (B) tt««*©3ft«*ft^M-5 
#SEW©«ric-eJb*. B2ti, Hi ©£**&£ 

«T©^-ef4, ^^©Si&to^TM^S^ti-L 

3*«©«j*fco^Ttt, ^sssfcfcttSAwaH 

», #Jfc*5«£K:iai-©#*fcf*LTttWfc*l&1-5 

[ooi5] eii (a) K*iv%r» amnt* Axzti 

5WDM««*tfl» (H-e(4 2mfi) ©««r*i 
K»*L-CW*i-*»S«l 0 fc, &&4£l 0©#W* 
b P 1 ~ P 2 m£*fJE£: ^T^tl^lt bftfc 2 
mjiClA*mfflA(lXm) 1 
1-2, ll-2mh M^yfll-l~l 
1 - 2mi^©(iJM f-Sr^-jSLTffi^1-Smf@©^ 
S12-1, 12-2, -, 12-m^iiTMJ 

[0016] rr-era, ^SftgpicA^^tbSWDMffi-t- 

filfy b h©3fcfll**i±Wltaii'3/ b V- 
b©*«-^Sr-&tft>©t-rSo r©WDM«-5§-ftfi, M 
*.«H2©±«fc*t-J:5fc % A;iT©ffif-fcft«*lr 
*ru t©flH5«ft»«Aa.Trtte, ffiiif?hv-b 

©*»****IBIWA 1 1 -CEg£*K b 
b©5fcftf-^fiFiPSAA 2-eE«**t8. USaiTyb 
i/- bro^ftF^filA x 2 ii, b b© 

»fiMHAa.l©«EftffiF-e#^&ii5©-C 4 R^S^fc 
ltiJ.2/A^ l=R©liffi^9*ot>©i:-f-5, 
**5> (SiStf y b v- bScfeltSjg^FflRlA X 1 trov^ 
■C, ft A X T rtKE«W«***©3fcflf-S« 
trCC-eiim (=AXT/AX1) i:-T5o 

[0 0 17] ^iSHl Ott, {f-^igftffi : «AXT&2m 
fifcg^bfc}£fi««B 1, B2, B3, -, B2m 

(H2©TSSr#flS©ri) fcf£oTA#fll*#*#SE 
U, tft60#**««fiWB 1~B 2mK#fl?Ufc 
=&^©ffl^7^- b P 1 ~P 2 mfc**l«lW*"*- SJS^ 
WUfrF-CJbS. r©#i£^l OiLm HI 

S>5„ 4fc, ISJffifr^WftbUfcLT, 5TSfc:M. Shira 
saki, A. N. Akhter, C. Lin 'Virtually Imaged Phase Ar 
ray with Graded Reflectivity', IEEE Photon, techno 
1. lett., vol.ll.No.il, November 1999-^CiSfc : M. Sh 
irasaki, 'Large angular dispersion by virtually ima 
ged phase array and its application to wavelength 
demultipler', OPTICS LETTERS, Vol. 21, No. 5, March 1, 19 
96*fiCf2m£HfcV I PA (Virtually-Imaged Phased- 



-4- 



Array) -HSffi-fS £ £ 3. :©VIPA» 

*T* So 

[0018] ±BB©#«JM9*B 1 ~B 2 mtt, ESSr 
yhU-b©»SniII»AXlSrl/2ffiFLfc»*« («C 

~B 2 m©AftqS«j4Kfi«i LTf4, I TUtg¥ft^ 
*bfc^yyK«fi (ifcEHflPSl 0 0 GHz) ©Pfl£$f> 

[0 0 19] lXm^-fyfll-l~ll-2m 
14, ^Wh, lo©A*^-himfliwW^7K-hi 

A* Sftfc^S* 10 
mfl©tij;&#>- h©vvf*u9» 1 ofcffl 9 #^-ca^i-5 

1-1-11-2 m©*#:F!li: Ltfi, MEMS (Micr 
o-ElectroMechanical System) s^ftiftf^pff b*l 
5„ **S, MEMS^j/fB, ^JifiAT&TaiCJ: 
19 %s3t<5tlfc "Optical -Layer Networking: Opportuniti 
es for and Progress in Lightwave Micromachines", OF 
C 2000 Tutorials^tlE^£:}XT^3^ftl©3fc;Ws'? ; - 

#lXm^yfl 1 - 1 ~ 1 l-2mti, 
ffiBBKiSBttWKEaSii, #S#1 0 T?aiB±Ka»» 
fc##£ftfc#*#*©#*"< v^DXti-tf- 
T, V>-f^lo©ffl^)/K-Mcffl^S 0 

[0 0 2 0] ^»»1 2-1-12 -mtt, -tJl?*V, 
^-JfcWy^l 1-1-1 1 -2m(C*)-JSLfc2mffi© 

*tt LT 1 ootftfjtf- Y *»6*M»KW*i-« -jRttft 
Jt-g-JS^/M^-CfeS. 4h&8E#l 2-1-1 2-m© 

[0 0 2 1] ±fE©<fc 5 ft* i ©g##$&^-r 

2©«faic:*j-J;5fc, i*»lfy hw-h©*ft#Ch 
1, Ch2*SJ;tfffijSli'j/H^-h©3tflr#Ch3, C 
h4, -Chx (fcf£Lx<m) )l T 

©«Jft*«a»6WK3fB©«SHIH-eEfllS*i*:WDM 

ftWDMflT*3taSA*SJxfc»«»10T?tt, feK«« 

B 1 ~B 2mttcTWDM«WM$^ 

$B 1 fc#«rS3Krt»*a*#- h P 1 Sr^LT*^ 

^fyfn-i k&e>*i, vejmmkb 2 aiststt 

»««liJA*-hP2*^L-C*^-ry^l l-2fc»fc 
*b, KMiat, »IIiB3-B2m(:mt 
a#3fcriWM*#*©*^-ry*'l l-3~ll-2mK 

[0022] =g-3t^-f y^i l-i-i i-2m-eti, 



bW*S*u«. m?i4, H2©«t>«K«Lfc#^ir* 

/wftff-si-c h 1 ~c h x ©fcKS3e(aSC-o§-3fe*i' 

yfll-l~ll-2 m©« 0 mjtMffltfW&Ztl 

5o JMWSiKtt, MX try b u- v<n%m^c h 1 

J&L-C, \ 1-1-1 l-4©^^y^S)^ 

^ mfi©ttW#-h©5*>©^«#l 2-lfcSSKS 

i^-hro*fffch 2£*j-jSLT\ )t^yf 11-5 

~ll-80X^7fW, £tt#l 2-2fcSSRS 

jSK-y hu-h©Jtflr-»Ch3fc#jSLr, )6^yf 

11- 10, 1 1-1 l©^-f y^a^s, -g-iSSl 2 
- 3 KSSRSftSHtfjtf- h MHRi-8 «t 5 fcKJSS 
*K (SiSlfy h w~ h©7t1f-^-C h 4 {^MiSb-C, 
^fyfll-12, 1 1-1 3©*-f vf-ftlfttK -a-K 

mmmiz, ns&vy y u- Y<o%m^c h 5 

[0 0 2 3] LfciSot, WDM«^3fe(-^*tL5#^ 
-T^/W^ff^-Ch l~Ch xtt, #8£8§1 0*5<fctf 
f^yf 1 1-1-1 1 -2m£ili§1-5ii:-e, <fr 
* ©^-r ^-ic ^JS Lfc-g-i&S 12-1 — 12- 
xtSlbttSrt^ftSo *l/C, =S-g-jgl§ 12-1- 

[0024] rrr\ mi (b) \C7FLtzmi<r>m*M 

<o *l©**«^Sr^n-5#»*-ett, iiffl2© 
f L-fcJ; 5 ftKaf f h 1— h ©#«*C h 1 , 
Ch2W«12-l, 12-2H»^ 
*U M^7M'-b©MfCh3~Chx»« 

12- 3-1 2-x{C^^A*S^5r tlCftS. 

1 2 - 1 - 1 2 - x t?tt, A^^ttfcJtffi^Sr 
2m<@t^«LTmX 1^-^f 1 1-1-11-2 
mt^H€tlttl*i-5o *3fc^-f yfll-1-11- 
2mii, mfflOA^^-bfci^lOWtti^^-h^ 
#*i*Ch l~Ch xCSJSEtKJStTf »R 
^fc 1 o©A^J#- h^ji^^tiS i 5 ic^-f y^- 
»#-T5„ Sttfl&fctt. Hja^y hu-h©*fllf-Ch 
KilMfSUT, Jfe^yf 1 1-1-1 1-4«M 
*1 2-lA»b©*4:glt5A**-h*saSlS^ ffi 
»lfy h h©3fcfll*C h 2 (C^Lr, 3fe^-f yf- 
11-5-1 1-8-^tt^ScSSl 2-2^P>©3tSrS(t 
5A*3K-h^M^$H5o bu—h© 
3fe«-§-Ch3i^i£LT, Jfc^yf 11-10, 11 
-1 ltBMSl 2-3A>b©**SrtSAA#-b 
WWiStW tea if y h h©»»*C h 4 Kfctt&U 
■C, 3fc^-f yfl 1-1 2, 1 1 - 1 3 "CJi^iSSS 1 2 
-4i»e>©3fefcSlt*A*>K-h^3WiSJx, PiKii 



-5- 



fc» IBIl?yhv-K0»«*Ch5~Chxfc»)Sl 
OT'ft, #3E^yf 1 1-1-1 l-2m*f>»» 

[0025] z.<D£5\cmi<D£*-m&&ti-rz&m® 

Sfctt^SESSfciJvtf, #^+^A^>3fcflr#Chl~ 
Chxi O If y b V- Y l>1tffig<DWffl 

zmu LtzVinx*fr$i-£ rcte&m-r % z. t s 0 r 

{ES^y h u- Y<D%m%rtsi.XfHG&y?y h ^ 
[0 0 2 6] 4*s, ±S» 1 ffiitfy 
*^yfl 1-1-1 l-2m*JV>5±5K:Lfc 

wDMflr#*fc^*ji*#3fcflr#©s*E«*«BiJ 

[0 0 2 7] *^BJCOWDM3taiff^'7 1 A(ra 
fflS*t*SIS2©**fll«Kov>-t:RKi-*. 83tt, * 
2©S*«dtSr*i-^oy^HT?*oX, (A) tt3fc« 
**#S*fc#«i-3#SE«©*ja» (B) fi«-2£ft© 

[ o o 2 8 ] b 3 (a) m 

1 (A) te*Ufc*l©*WS«K:-ov^-t:, lxmft* 
4 1-1~1 l-2mtftitl XR^yf 

11-1' -1 1 -2m' £/BV\ Rm<D&m& 1 2 - 
1 ~ 1 2 - R (IMteft*) SrKtf S t f» 
SI 2-l~l 2-R^5 3 Offi*3'£tr j eti-eH^-rs 
Rfl©»»« 1 3-1-1 3-R (m&#i£S) SrttW 

atatry h u-h<D$L%mm&i 2 ties try h^-f 

o**IBBAlli:OJfct*«»-e*« (R = AA2 
/AH), 

[0 0 2 9] lXRl^yfl 1-1' -11-2 
m' ii, ^WJl, lo©A^J^-btR<@<Offl^^- 

ft%Rfl©ffi;fc>K- h©Wf tt*» 1 OiCfJ 9#;tTtrtfj 

yftUii, Mift itfi$LfcMEMS*.--f s'^ft^: i • 
•l:ffl^^riaS"5rt6■?fc5. *fc, R=2t^SS-a-i- 
1 x 2^ i UM->t -> 



telffi, "Liquid crystal and grating-based multiple- 
wavelength cross-connect switch", IEEE Photon, tec 
hnol. lett., vol.7, No. 5, May, m5^iCfSM$nX 

[0 0 3 0] #$tS 1 3 - 1 ~ 1 3 - Rtt, fc&PflRlA 

5&ftK>3fe:7-f A^-e&So *fc, ^SS13-1~ 
1 3-Rf±, ^©^A^ifrSJttfZWiftSWBI 

A l i«ttJ|&3«fc5K:^©K;S£*i<-Cv'>3„ 

1 3 — 1 — 1 3 — R 2: Ltii, mz.&. $*© 

fc f v * - y -/< t &mfr&t*txmf& l-c t i v \ 

[0 0 3 1]ftK, ±E© t 5 ft» 2 ©**«***rf 

*&©»£■ tiawifc. &4<o±9t\cm-a 5 fcasa^ * 

hl/-h©*ffChl, Ch 2$SZXfflM¥y 
b<Dt/tiS^C h 3-C h x £^fc*WDM{f-l§-ft;& s #$c 

Si OirA^$n5ti©i1-5 0 ^5>fcv r.i-e(4i«5S 

M'y YU-Y\CO^X<DWimm&X 2lrl00GHz 

iU ffijit'y hw-r-K:ov>T©jg*IWRiA;i 1&5 
OGHzt Ufc»^*3BUt U-CRWSfi 1 5 £ fc fci**. 
r©^-a-{i(4, R = AX2/AZl = 2i4!), 
yfll-l'~ll-2m' fcLTS*©/h*V* (ffl 

HfcOiMeW ix2^-f S 'f4fflv^ri# 

[0 0 3 2] ±Eo J: 5 4WDMfll*3t#AASixt» 
SMUlOTftt, H4 0«f>aiC*i-»S«*Bl~B2m 
te*oTWDM«**#£«**K &ft»S&B l-B 2 
m (CMJS-f- 5 %-%&ftti>mt>X- HP l-P 2m^L 
XJbT-J yfl 1-1' ~ll-2m' IC^tl^tl&b 
tbS„ y^-1 1-1' -1 1 -2m' T?i± N 

Ml oa»6AA#- HcSfciir 3t{f^© 

fChl, Ch2, Ch3, Ch5, - (MtChl 
iC^L-C^i^ft^i 0 0GHz<Dr$mXi/7hLX^ 
fc**LT, Jt^-Ty^l l-l' ~H 
-8', 11-10', 11-11', 11-14', 
11-15' , -<DXJ y^mmK R=2fi©ffi*# 
-h©5t©#^Sl 2-lK«8«*Ji5W**-hSr 
WRi-5 ± 5 fcKSS ^ *fc, ±JB**fS#C h 1 , 
Ch2, Ch3, Ch5, -}C*j-L-Ctp^iSS^ 5 0G 
HzW hLTV^S3fcft-e-Ch4, -C h x t^jeSL 
•C> 3fe^^ yf 11-12' , 11-13', ■■•<r>y.-i 
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[00 3 3] iftfc± 3 , WDMft«*#»»« 1 0 *5 

£t*##*-r mchi, c 

h2, Ch3, Ch5, -ii-a-iS^l 2-ltC^P,ix5 
rfcfc&<9, 7tffl-§-Ch4, -Chxtt-g-ScSl 2-2 
fc2£bii»riU:45. ^Lt, #d»l2-l, l 

^j6S*L-C, »13-1, 1 3 - 2 KtjT^PiiW* 
Six*. 04©*aTMfci4, 4HMW13-1, 13 

[0 0 3 4] 13-1, 13-2 111 4 © 

2-i, 1 2-2a»fc©w#*w>B3tb, *fjwsa 
M-hpi, p 2-a»btn*Six5. H4©k^«-c 

tt, Ksa^y H'-KoJfifll-f-Chi, Ch2^M 
13-loBM-hpl, p2a»fc«vWiffl*3 

*i, ffiSifybv-Momchs, ch5, 

JSS1 3 - 1 ©tfWj#- b p 3, p4, -frbZtl^tl 
tftftSitS. 4fc, flKStfy M^-h©36flr»Ch4, 
■ -, Chx^SSSl 3-lCOffl^/K-hp 3, -p 

[0 0 3 5] m-e, 04 (B) fc;j*LfcfS2©£#« 

— h«3tffi-§"Ch 1, Ch 2*5^0^638 tfy hu- b© 
MfCh3, Ch5, -^M13-1CWJ$ 
*K teiitf'y b©3fcffi-i|-Ch4, Chx^-g- 

1, 1 3-2T?tt, 7^jSJife*3e«-9**»S*fC» 
jft«12-l, 1 2-2C36feixS. #»iSE»12- 
1, 12-2-eit, MS13-1, 13-2/5>b©# 
3m»2m*fc»ihtRXl (H4©»g«Utt2X 
1) 3£^^7fl 1-1' ~1 l-2m' KZti^tim 
tsUfrZo yfl 1-1' ~1 l-2m' [4, 

R= 2 moAtltf- htsZVl b «r* U 

#3tft-i-Ch l~Chx©jfc6iEafcjSC-C^&K^L 

fc i o<75A^#" h^SK^iie J; 5 fc*^ v<f-®<fct 

5o il&lttfc(4, #3feffChl, Ch2, Ch3, C 
h5, -IC^JSLT, ft^y^l 1-1' -11- 
8', 11-10', 11-11', 11-14', 1 
1-15' , 1 2-ia»fe©3tSrS»taA 

#;K-b^jIiR$*k jK«-§-Ch4, -ChxK«)Sl 
ft*-^ 11-12' , 11-13', -"Ctt^ 
*B1 2-2;i»b©3fc«:StfSA##-b!9SWRSii 

5o ^lt, ^s#i o-ett, s-ft^Wy^i 1-1* 

-1 1 -2m' a>5>©36^#»Six-CWDMfll#*^ffl 
[0036] r © 4 5 fcfg 2 ©S*#^tr^Tl-5^iSgl5 



(A^#-b»&'>&<) -f6ita»^r«Kft 
5 0 £*T, ±&Lfc4 5 4#3Wfc4 5£#«$£WD 
Mftilffv^ir A fcjl v % bfrZ&Wgkmm® LfcW& 

[0 0 3 7] 1514, ^S^M^nSWDMMtt 
i/^TAO^Wil:*t/o y iJ'l-CiS. @5© 

gftffijfilg 1 1 o (on»^sm 1 2 0 fc J: 

ft, ^esJSi 2 0±fci4, ^yy^yr^i 3 

0*3j;tfft#l&#ASg (O ADM) 1 4 0 IfiZtl^tl 
tmHtiX^i. JH&ffiWJHfcKl OOfctt, ±3£Lfc 

w fc 4 s-a-^©s*«^^a^ s #git ss^i 

i ofcii, ±3&\*-k#MteX&4Mmn**m 

immRitstiz, *fc, *^ttj*Aii*i4 0fctt, * 

BUI fc J; 3 J: txa««©«-*#«riS tlft^-e-fc 

[ 0 0 3 8 ] 0 6 (4, #3S9!fc J: 33? 1 ©£##$£51 
ffl Lfc)feBlft«^fi©*ft^ffi£*-r#$0T?fe5o 

fcttLTRWHTlfcU «TI^#fci-5o 06fc*3^ 
Tv 3fc2HBiBS*1I l o o r±, ±I»Il (B) fc,^L 

2 0-1, 2 0-2, 20-mfc, SlIWHIBS (CO 
NT) 2 1 fc, 3fe#* hr>7'2 2 fc, ^mSM*!^ 

mm 2 3 fc «r itfc t ©-C& s 0 

[0 0 3 9] «-^Sft^2 0-1-2 0 -mi4, 
EV*fc*fcSBT5©try b h©#«*«MiU K 

12-1-12 -mfc^-ixm 

-1-20 -mf4, 36flM-53fcfl|-i-©fcry b h*3j; 
U t St*iHg^fcH1-5^fHf#£^LrSiJ«ia^2 1 
fcffi^SWtl^t^aim-tv^. ft*, 
©sS«£fcm(4, -y^rAOfffSfiW (A XT) 

r^ps (aid -e^£Lfc«fc±o-r^e.tu5„ 

[0 0 4 0] $IJfP[HlS& 2 1 ft, MM«20-1~2 

v-h*s.fctfafcfte***ffl8U ^©S*fc^Dr, 
#*©bTy h hfc»*SLfc9f5©#««*mfftSix 

5i5fc^mX l^^yfl 1-1~1 l-2m©^ 
-Yy^»f£&SJ»1-5t>©-e&5. :o^-fyfl#C 
MfPtt, ±5t©m 1 ©S^W^fc^v^TlftBJ Lfc#3t^ 

[0 0 4 1] hTV7°2 2(4, -g-jgm O^bW 

*sgi2 0 (05) KUWj-r*&*p©3fc*6J«*-e*>*. 

4*5, r©3t^ bT^2 2J4^fcjJ?C-CKtttba 
4<, #*»10*»bWA**l5WDMfl|-9**-f-»ft 

2 3 tt, 0J«10if&2 ia»b©W*ffif«fc 
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£CTT*©«*^*.SB«W*flr* (OSC) £38 

i-r a o s chants 2 3 b t , ios c^jtasw* 

2 3Ba=>e>oEa«wflr#t, hr^^ 2a>e> 

ffi* *^SWDMflr*3tK:#»rt-5-&»E» 2 3 A t frh 

£5. rrtlt Mmasg 2 1 MDMft -^3fcl--&*ti 

z>&%m^o^x<D¥ v \ h^trnfiiae^© 

[004 2] ±|BOi 5 &«)£©3fe£{iS^Slg 1 0 0 
Tl±, #7fesl«l&2 0-1-2 0-m-e^fe Lfc3fcffi^ 
2-1-1 2-m(CA^£;h,St, 

icMjts lamb© Sih/T-e- 

ttSlOfrfctijaSttv*. ^LT, ^«Sloa»&tttfJ 
^ftfcWDMffi-^ttfttf* hT>7°2 2-C"H£ii*I£ 

ftfc#(;:}ft5i£gg 1 2 0 icmt £*vS<, 
[0 0 4 3] ioi5fc**aS««»iS«iooi!:±*t 

fcwDMflr***3fee3a6»fc3Sflrrs ~ tas^n^ 

v^r, %3HtNU>S»100' tt, ±»©BI3 (B) K 

iS2 0-l~2 0-mt, ttWHISS (CONT) 2 1 

3fc#* hry7'2 2t > Em«mt94Qatt2 3 1 

[0044] #*2Sfll«2 0-l~2 0-m, MfPBK 

21, hr>^2 2&£tfiim»p{f^&aa2 

3 tt, HtlM©^ 6 fc* LfcftStffffiJlSEH: 1 0 0 fcJBV* 

20-l~20-k -CBfe Lfc*#flr*J9*#*S 1 3 - 
lfc-WejxSflTiSJT/, *iS«S20-I~20-mf 

?§£ Lfc#3te«#a»^»» i 3 - r K-t ji*h,j£flr £ ft 

S (k<Km) „ «fPH»2 1KlJ:6^y^ 

®)f£©SiJ#tt, ±}£©ig 2 o3tW»*fc*sv>-CRW Lfc 

[0 0 4 5] ±|B© J: 5 **^©3fc3Sfll*«K« 1 0 
0' Ttt, *3tjaSflf*2 0-l~2 0-mT»»^Lfc* 

flr*pssrjcr«»**i 2-i~i2-Ria*$w 

t, ±&Lfcfg2©^«j£&#r3^as©l&^£l3 

W*SJxfcWDMflr#3ttt**^ hTV:/2 2X- gif 

[0 0 4 6] ^it?, JEiiffilitlOO' fcowt 
©JW£#!li: LT, 2 5 GH z ©SfcRfclllCSatt-f SffiiS 
fyhWh (0B;ttt*2. 5Gb/s¥) ©ftlf^i, 
1 0 0 GH z 0»*MHICEflH-a5«a^f 



(^J^tt4 OGb/sl) ©}fe{f^fc &iB&£*fcS3- 

ffiaify h i/- h©fficftp B i^t©Jt&^-rs»Rtt, i 

00GHz/25GHz = 4fcft5fc», 4o^jjiS 
1 3-l~l 3-4*3W40©^Sl 2-1-12 

[004 7] H 8 tt, ±IS©^a-K^tt5 ! S-3t^©SE 
JSKlil^ ^ — 1/ 1 13-1-13-4 ©-g-iS# 

itt, ifabry M^-b©^t^s^-©-a-^i 3- 
i ia* u, fiify hu-h ©3Wt**»iws * 5 

-Wcftm £ *tT*C» Ufcft^tt, 3feW-^^ s A* 3 
ftS-gig^l 3-1-1 3-4 £r3sLT^5„ r©iag 
/•^^-^lw^g-irtt, i*3itry hu— H^ovv?, ® 

«*«©3fcflM5-##»#i 3 - 1 ©a**k- hpua 

*£ft, ft«**©*flH3tf£«#l 3-l©A*#- 
tt, »*#*t>®^#flr##£«#l 3-4©A*#- 

h P i caa £ *k «« as 2 # s kusv ^*flr*^as« 

1 3-l©A^J^-hp 21^A*$n, tt*#3#Bfc 
Mv->3tfll*!8S-g-JK# 13-2 ©A*^- hp 2 KKtl £ 
ft, jS^ J 4#glr®v^«^-!is-g-jeSil 3-3©A^) 
h p 2 [cA^ft, SkfemMfc L-C#fcg©3fe«-§- 
ds«-g-jSS 13-1-13-4 CJHUiSdA* $ns„ 

[0 0 4 8] Eg/^->-2tt, ffiiUfyM— 

h ©^«^-©*as3M1-5 J; 5 K«*E«Sr#S:fc fc t 
©-Mt?feS. r©BBS^^-V2©#g-{ctt, JSft© 
fttfiv^-g-^^** 13-1 ©A^?^- SplCA 
t! £ *K «ft a« 2 # B CSV ^3fcfll#^-&«E« 1 3 - 2 © 

as^-jg^ l 3 - 3 © Ktl if-- Y p 1 K AA S ^ JSft as 
4# S fcSv^«*!JS-&»« 13-4 ©A^#- h p 1 
tA^^tu, «^^I«ScL-C«-iSfi©Jt«-i-as=g-^« 
13-1-1 3-4{c^|5]W»<:A**^S. 
[0 0 4 9] r ©J; 5 fc#ftSSflMiJa361t l o o ' Ki 
oTi try h h©*)S53te«-§-*2a*ftiKS£*ffi 

«ufcwDMflr*jfc&3teesHKfcasflri-5 - 1 as pjfiic 

)S5 0 A^^-bS©'>^V^^-rs/^Srffiv^S 
Ciast?t-5fc*, sa©/hsfft4riasrtas-ct5. 

±^Lfc^{f«^gl 0 0, 1 0 0' ico^ 
Ttt, #3t^*-^Jfii-SIS©^P^ V-9<o9m*m 
tfZ1tM£s «a|^.tt, «-3feiH«SS2 0-1-2 o-mi 

12-1-12 -m*fctt«-g-jSIS 13-1- 
l3-R©Wi#-ht©Jllt, «f*«***aHt#2 
0- 1-2 0-m©#*©JSSfc— ffcU 4Hfyhv— 
hC^LfcS«tgSr#o5t^^ hv<^7>f ^*#A 
L-Ct>J:V\ *fc, «-*aiflr*2 0-l~2 0-m©W 



[0050] =. r ±cib 2 <Dm*mi&*m% ufc* 

1 0 0 ' ©aBKWfcov^RW-tS. H9 
(4, ±B«MI©«ll*%*r^ny^H"C»)«. B9C 
*SWC, ;>fr£«SJ?§£Bl 0 0" fi, ldSfioH7K:*L, 
fc^iMfKJS^B 10 0' KiovvC, 3fe3HiS&2 0 - 1 
~2 0 -m^JStry M/- hffltiikV M— bffl 

*#3tflr**^«# 13-1 "C^SE LT£«# 12-1 
fcjlS J: 5 K U Sfc, ffilt*7 h t— h/H3fei£ffSa> 
&W;*£fta##flr**'&S#l 3A, 13B*5iW 

v*-p-/<i 3CTte«L-c£SSi 2-2»c»aJ: 

5KLfcfc©t?*>5. ±iE£W©*j£(3, H7(C*L-fc 
3fc£flr*JSB£« 1 o o ' ©flbfcilflW?**. 4*3, E 
r-CB, K*K's' hv-ht40Gb/i (ft 

SPplIPif 1 0 0GHz) fcU ffiStf-y hU-h&l 0G 
b/s (tfcgPflRS5 0GHz) t-TSfeCOi-rSo 
[0 0 5 1 ] flfStfy M—HII©-a*»l 3-1, £ 
t/fc, {Sites' b V- vm<o^WM 1 3 A, 13BS, 
^ft^ft, ftftMRR 1 0 0 GH z |c«)S LT^»«ftt^ 

-fA^Wf^MlS. M^13A, 13BiclO 

VTii, <S-*07-f^«f^jfi«^SV>fc5 OGHzfc 

tfJlfcftiSfc^i&RJfcSivt^a. r©,fc5fc^*# 

iLTte, ®lx.ff, AWG^K7^/P^^^flJfflLfc- 

3Ctt, -g-Sclil 3 A, 1 SBa^ft-^ftffi 
tl&Cl* 1 0 0GHzP^PS©*ffi^-a-J6LT5 0GH 
zlBHOJtefll^SrfeJ«-r5AftI©*7-f^T?*)S. 
[0 0 5 2] i 5 fcftiSflWiUBiai 100" 

#Stft©ftflr-8tf t* y h h ^ t t *r^-jfe$ 
ft, *fc, **W«©|(EvMBiKtryM'-b©3lfi«»K 
ovvCtt6**l 3 A, l 3B*sJ:tM^-y-/<i 

aufc3fcS6fll»Ri6«i 0 0' ©^t^icux, M 
8 try h u- b*j itwsatry h V' h©»£UfcWD 
Mm-9-3t* s ^$ft^eSISSt3@Kt$ft5 i 5 fc&5„ 

LTt>, X&ffiJMSWlOO' ©»3-fclHI«©»i*& 

[0 0 5 3] fcfc, *38Wteia**«J«S:affiL*:3t 

^f«^s©^JS^siiov^mefl^s„ niott, 

*&H ic ± S * 1 ©S#»££ilffl Lfcftgffi SS^2£E 

©«stje*sr*+«<aia-e*s. mi owsvv-c, *a 

« S^^B l l o it, ±ifc©0l (A) i^Lfc^iSSP 

fiO*Sif3 1-l, 3 1-2,-, 3 1-mt.S 
mm (OSC) «««l»3 2i, M»0» (CON 
T) 3 3£, SrKttfcfcro-e&S. 
[0054] ^yry/3 014, 20 (H 

5) a»fc&&ftT<3WDM{t*#«:j^S©V''^*T? 



**Sfll#3 1-1-31 -mi4, S8Ki-*-&»« 1 2 
-1-1 2-m*»e>ffl*SftS3fcflr#SrSfll*D«-f*- 
t^»TIB'5:^3iw*Sflr*-C*)*. fc*>\ ftg«^©t£ 
B£ic mtt, WfA«3««ilEft»« (AX 

T) £, i/^-rA^f-TK-h-fS^/htfy H/-ht® 
iSftPffiPI (AU) -CKJjIEUfcttKiio-r^ifeftS. 

[0055] os cft-^aagR 3 2 1±, #R};f, 

ggl 2 0^f>j^e>ft5WDMW-§-3tlC#!S:orei@l$ft 

5E«ft!l«i«-f-Sr»«i-5^«*3 2Ai, #&£ftfc 

asflriwitiBiJi-s o s cm%^\m 3 2 b t 

5„ S0»[hIK3 3 (4, OS CfflftgfiS&3 2 b -casus 
ftfcillflrfl»*SraEC, S«LfcWDMflH3*fc-£*ft<5 
##ft*fc>3^-C©l*y h h*i.J:tm*e**«B 

fcgfS©«f««i»»«*fta ± 5 fc# 1 Xm^-f yf- 
11-1-1 l-2m©^^y^»^Sr«!l«l-fS%©"e 

i©^-<y^»^©fw*tt. ±^©mi©^*# 
[0 0 5 6] ±1B© i 5 *«rt©*aflr»JBB» 1 1 0 

■m, Jte^Kl 2 0^F>©WDMft-§-3ti s ^SIS3 2 
ASraiiL-TJfeT'y T>7°3 OicA^^t^St, iWD 

M-ft^^@fS©^^*-e±i*fi$ftfcmi-^^i 0 

o-CS6«*Hfl«i6»fee56$ft5K««!l«S**s, »S* 
3 2 A-e^St$ftTOSCffi3tS^S3 2B{Cjgbft, 
WDMfll*«K^*ft6«-*«#K:oV^"C©iry hv- 
h^SSEIKSsfcH-J-saSflrfflfW^iH'J^ftS. i©^ 

flrtu*r±«i«iiai»3 3tes.feft, sij«^3 3^i4, 

3H» yf 1 1 - 1 ~ 1 1 - 2 m© 

ftfflwwasfffrft*. 

[0 0 5 7] ^JS^ 1 0 tcA^£*bfcWDMffi-f§-3fcfl, 

±» ufc^ 1 ©S*#^^*i"5 #«©#^- i l^#© 
ifiaot, #5Sfi©3t«#^, #*©tryhu-h 

Lfc9fS©»««S:»ft Lfc«IB-«MSE S ftr , 
#*}C*fjS1-5-g-J£Sl 2-1-1 
ffl*$ft5„ ■& L"C, frg-jgl&l 2-1-1 2-ma>f> 

m*sftfc*fli*r±, #^srs3tsflr#3 1-1-31 
-mfca6e>ftT*ftjefts«*fla*ft*. 

[0 0 5 8] n©J:5£«feg«SJS^fil 1 Otift 
ff, tr> h h©^;te53tW-^^/u^WDMffi-§-3fe 
«-*©tr S 'l»u-M!:»jS;Lfc0f3l©»««Sril» 

L-c^t^Rusflraai-srfc^wiBfctts. 01 
id, *3swK:j;s*2©a5*«ja*afflbfc*sflr» 

JW6*©3Wfc»«Sr*iHlJ*BI-eab5. 

[ 0 0 5 9 ] 11 1 1 (c^o^^-c, ftmsi%mmu no' 

tt, ±1®H3 (A) ^!:*Lfc»»E«|5©aE*fllJ«^^:o^^ 



-1, 3 1-2,-, 3 1 -mi, Wigim® (OSC) 
flr#*H!»3 2fc, mmm» (CONT) 33t, £R 
ttfcfc©T?*>3. 17-^^3 0, #3feg«3§3 1- 

i ~ 3 1 - m , o s cm-zamn 3 2 £ awpEus 3 

3i±, StrJ6©Hl 0I^Lfc36S«»JBI8«l 1 Ofcffl 
vvfcfc©£ia«©*J*-e*>5. fc«u rrfBdW 

13-1 T?^«$Hfc«-*fS#^3tSflr«3 1-1-3 

1 - k fc«l«l»e>;il, 1 3 - R-C^ftSii*: 
#3tflr#*t3t56flf«3 1-1-31 -mC^hmi^ 
ft 5 (k<l<m) „ Sfc, SfciS^'f y 
**ff©*IPtt, ±5£©l? 2 ©**## fc:*i^-CKW L 

[0 0 6 0] ±|E© i 5 fc*jS©3fcj£ff*W3S« l l 

0' -m, *eaKi 2 o*»6©wDMflr*««yMi» 

3 2 A*S J; tW^TV^S 0&frl/C£«Sl 0 CSS 

««#Pfll#i»»«#3 2 ASr^Lr O S Cffi*SflM»3 

2 BtCiSbHT^WIf^wmSU^fTfeH, $ffl[IIg&3 3 
iCi.Z&ftX'fyf-l 1-1' ~1 1 -2m' ©tttiW 

[0 0 6 1] ^SE« 1 0 fcA*£ftfcWDMff-5§-3fcii, 
±Jfi LfcIS 2 ©S4^&rr& 4HlEtt©«6- R«M> 
ftfttcfcot, #afcft©ftflHl-#, f*WlfyH/-f 
fc#Jfc LfcBfK©*r«tB**« Lfc:|£fiT-#ig £ftT, 
«-*«l 3-1-1 3-R*»fe*iT^ejlHl*4il5. 
•tUT, *^j8E«l 3-l~l 3-R*»e>WA**lfc3fc 
flT*H\ #*r53t3Mr*3 1-1-3 1 -mKSfcii 

r^ft^ft^ft^ssfts. 

[0 0 6 2] £©±5fc#3fcS«*ftJB3S«i l o' fcj: 
otk try h KD»fta3fc«*Sr^«rWDM« 
**tr, *■* © tr y hu- h LfcBfK©«««*: 

im» Lr»*fc»« t*flr«a-f s r t #^r*Kft ». 

no' ©aetwco^-cRwrs. 
[oo63] Bus, ±mmrm<r>mm*7F-t-7v v 
^a-efeSo hi 2fc:mvc, a^Sftwjssai 1 o- 
mm<Dmi nc^vtc^m^mmmi 1 o* fco 

V*T, *Sfll*3 1-1-31 -mSrilSatry h h 
fflifilty hu-hfflfcfcKBiJU »»»l3-ia> 

tttWiS!), *fc, *«E»12-2*»6lU**iiS* 
flUS-Sr^r^-y 3C*5iU5^«l 3 A, 13 

5J:5H:Lfct>©T?*>.5. ±fEfiW©#£$f2, HI IK 
^Lfc*5Wt*JBS6«l 10' ©aMtilH*-c*>5. 4 
fc\ 0>Rff, b£4 0Gb/ 

s (MWlOOGHz) tU B^H^« 
lOGb/s (S£ft^B8 5 0GHz) fc-fS t>© 1 t" 

[0 0 6 4] Mae-yhU-hWO^SlS-l. 



tffc* iSJifc-y h HN©&&# 1 3 A, 13BB, 

sheikm iooghz twutMSttis 

-fA^lWlUfcitS. Sfc, #8*13 A, 13BiCO 
V>Tti, ^-^©7^/V^tf 6SfffiV*5 OGHzfc* 

iLTii, 0!I;iff, AWG«7^/^$«lLfc- 

y-/^l 3C14, £R«1 2-2*»6>ffl^7$tlS5 0G 
H z Mli©#flH3-£#«LT 1 0 0 GH z R]M©ffi«« 

[0 0 6 5] 5ft*SflJ*J»i6«l 1 0" "PH:, 

*fc, $t*PflPI©»MKifc> hw-hro^ft^tov^ 

ttt^fy?-!)^13Cj3j;l)!Mfl3A, 13B 
3tbfc*SflWH»fi«l 10' oi^tiliat, if 

10" ©J; 5 ft#J5ltt LTt>, ftSHfS^B 110' 

[0 0 6 6] *»WKJ;*S*1ll«*affitfc3t 
^K#A^fi©HJS^S-ov>TlftH^-f5 0 H l 3 it, 

*m-$mwm-?hz>« mi 3 feasor* 3t»«a*A»« 

14 Oil, ±f<0ll (A) *fci40 3 (A) t^Lfc 
*38W©lE*«^Sr#i-S»»aiJ 4 0 A t » ±sg©H 1 
(B) 4fca|3 (B) C*L.fc*38W©X*«**^r 

4 0Ai:tt, *€M12 0 (115) a»6.3a6bixT<5 
WDM«-§-^3fe7°y T ^7° 4 3 A&jtLX}Jj£tl, 
mm>4 0 AT'M^fcMffflt Kt5 2 X 
2Jt^-fy^4 1-1-4 1 -mlC^ft^tl^btlSo 
^•gcSB4 0Bttt, 2X23fe^-f?'9 L 4 1-1-4 1- 
m^3j;^Wi£^«S^4 2-1-4 2-m^aiiLfc# 
A* Six, «4Mft»4 0A-e^»**i,fc 
WDMma, 3 B £:frL-tStWfe£ 

MKl 2 0icSe>tl/5 o *fc, Jt^y T>7°4 3A©M 
^±^^7^7*4 3 B©fta(i:»£ft<Hffflr#A 

4 4 , 4 6 i9«Hi«ixRi* bn, 

«4 4T-!tSiJSnfci^f'lt«fc ; geoT, MS4 0A, 
#JSSR4 0B*J:tJt5riBtW«4 2-1-4 2-m© 
«-»fW«Sr*J«irs«HWliI» (CONT) 4 5AJKH- 

[0 0 6 7] 2X236^yf4 1-l~4 1-mft, 
mm2o©A7JJK- h t 2o©ffl7J*- bSrWU 
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PraS#**»4 2-1-4 2 -mic£Sftft^ 

!4, $IJ®Ih]K4 5i^©ftf^2X2^yf4 1- 
mfc©*A*$^5J:5fc*b-Cfe5^, Iffl2X2* 
^y^Kt>IBHKKU'C«iPlllS4 5 
£ti/TV^5©t>i:-f5o 

[0 0 6 8] #W3E36«gSS4 2-l~4 2-inlt 2 
X 2 3fe*-l' 3^4 1-1-41 -mfl>P>ffi;*J$*l3#3fe 

W»0lS4 5A>bO«*KaoX*JWSil*. 
fc*J, HI 3 KB:, W»0K4 5^e>©fSfUJBnE3K« 
*»4 2-mfc©#A#£fta±5fc*LTfcS!9S, ft 
©W3C36J*«#fct>IBI«fcL-C«#PlHlje4 5*»b©«* 

[0 0 6 9] EKffifPflr^^kHfV 4 4 S4, ftfcm® 1 2 

*£#S1-5#«#4 4Afc, »»SitfcRa«0««* 

8Ui-5oscffl*stflr«4 4Bi**ru oscim 

4HB4 4 B-C-»iLfc^ffl1f«&SlJ»[Hl^4 5 KfsZ. 
5„ l£ffiaiJ«f^#yiSB4 6(4, 0|«IIgg4 5rt> 

bSlbixS3SSflHlMW!:jSCX3e5£flril»fllKei5E« 
*J«KS#**&-f*OSCffl3ta6flr«4 6Bfc, tOS 

c;s#asflr#4 6 Bfr&olAttfftt*-*, ry 
7-4 3a»e>w*$*b5WDMflr**ic^«r5-&«»4 

6Ai£*-f5 0 

[0 0 7 0] $lJfP[HlS&4 5 (4, OS Cfflftgft2g4 4 B 

a»e>©2Htflm*»i:, aflrLfcwDMflr##K:a**i, 

t, ^•5gg|54 0A*DiU«^gP4 0BW#^^s/^© 
»ftt!t3£» SfcVfc, #pI««S^4 2 - 1 - 4 2 -m 

[0 0 7 1] ±fB©<fc 5 *3fe5>ttJf ASS 1 4 

0 ©Aftfcjfc-fll t It, ilffll 1 Lfcfg 1 ©£ 
4 OAtsXTt&m* 0 BK*il^Jia 

ffibm©iM@14l^ir*<. auciit: 
ttftHUfc-Ctt, »S*B54 0Art©#jft*l 2-l~l 2 
-mW&ffi^/K- hi, 2X236^^ yf-4 1-1-4 
l-m©#A#tf-ht^ftmg=M£ft, «r 
^*«S^4 2-l~4 2-mO#fflASfi < 
4 0 B F*3©#2£gi 12-1-12 -m<D&Atltf~- b t 

[0 0 7 2] fc*S, ii-CI±»»|lf4 0A*iJ:tJ^-SE» 
4 0 B Lr« 1 ©S#*fifc&SIIB Lfc 



4 0 A * X Tf&miK 4 0 B LT 

«tt«4 0 BiCjgffl-f 5 r t tWffit?fe5„ 
[0 0 7 3] ±1B©<£ 5 ft##ttfl»A£* 1 4 0 -eil, 
12 0 ^?>©WDMW-^3te* s 4J-SI&4 4 ASrffl 

**BWOWVU*"W|(I*ii*:|||c»««4 0AI:i 

as«iijafla*»e>esssii5KWiw»f5-i*, #«4 4 
AT?#&£HTOSC/S3tegff$&4 4Bt;iaie>*u wd 
Mff^ft}c^£;ft5&ft«^}co^T©;£{fif^1fKU 
$tvT$iJ^lH]K4 5\Cfs*.btl&. SJ«H|g§4 5"C(4, 

oscffl3Kgfs«4 4Ba»b©3SSflrfflf*Kfleo-c, 

3SSP4 0 Brt©«-3fc^^f y^wWf^BIW^frfcixS. 
[0 0 74] #&Si54 0 Ai^A^I^tbfcWDMft^ 
(4, © K*y h U"— h Lfcgff 

S-g-SESl 2-1-1 2-mfl»£>2X2ft*.'f yf-4 1 
-1-4 l-miC^tl,mUWj£ft5,, £-2X2#X^ 
4 1-1 — 4 l-nrCf*, #I$IH5 4 0 Afrb<D%m 
#*#/-Kfc*SVvciffiB3*.5#a\ ^354 0Afc 
^-tSA**- b iW£#»**4 2 - 1 -4 2 -m 
fcSSBM-SW*>K-hi©IHiisSSKS*L, Sfc, 
KT?*«**aStt-6»*fcH:» »*»4 0AteJMW- 
5AA#- hfc-sr3E3fej««4 2-1-4 2 -mteSBK 
£ftTVvfr^fflrt#-hi©IHtf^£iv ££>(;:,;*: 
y- K-e*flr#Sr#A1-S»^fcW:, #s»4 o aie» 
«Siirv^V^X*#-ht^*3te««»4 2-1-4 

T, #2X 2ft*>f y^4 1-1-41 -m£r«oT# 
*©-5I«3fc«*»4 2 - 1 -4 2 -mfcSSfeft-Ctfc* 
fll*Mu BFK©v« , VHC|BI**ifc*K-&««4 0 Bic 

[0 0 7 5] ^SEffi4 0 BKAXZtltc&ftmm*. # 
* © tf j/ hi/- h t#JS Lfc3FB©»««&*» Ufc^ 
*/!)7>/4 3Bfc±U!M^4 6A 
ft^LtWDM«-»3t^3te2ll8l 2 OfcW^SHS. 
r.©WDMft^-3tlctt, «WHK4 6«>&oafir 

flMBK*orOSCffl«aMt*4 BB-V&ftgftfcBH 
[0 0 7 6] ^©J;5C*3t4MHfAS6*i4 0KJ;ti, 

rt«s»r«K:*a. a*, ±a5Lfc*»«afASi«i4 
o o^nggiB-e n, *y - Kt?» A1- 5 2 x 

23t^y^4 1-1-4 l-midilE^A^^tlS^- 
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T.y^A'tfA 7H2X23t^S'f4 1-1-4 1- 

atrJ*^4rBdKre&Sfc», * b-^*©te«ftH 
S^fc#"BTtiK45. r©J;5(^n* b-*S©ffi» 
^Hbtlfc#^T(4, ^■»«4 0BtLT-jRftft3e* 

^ftfflv^itfcwirc&So 

[0 0 7 7] *fc, JdELfcJft^HaPTJWl 4 0©H 

^■iro^t, !:MJi2X2^7f41-l-41 
-mftRtfSS^ft^Lfc^ *38KttriiK:|R6Jx5 
t>©T?tt*v\, ^Jx.«> *ar«>'-KT?Bi«a!fy b 
i/- b©3feflr**fcfcMKfiify b v- h©*flr*©wT 

ufe 2 x 2 *^-f vf-wm-t* r fc # WffiT-fc 
[0 0 7 8] SfeKl, ±»Lfc*a6flBBJa8«, *gflT 

£cmK©ji&3 zWoty b 
[0079] (fte i ) ttjHesmiiioftftswKo 

If y b v- h©36«**0f^©«***»«rtfcE«* 

tfcoT, ft/h©fi*eftmH&£: Ii"CK3£Lfc«*« 
LT|^«#8ft*tf ftK#Lfc**©ft 

WKstsot, &jt#*ffi^ft^ijaM>%ft* 

fi«***feri«-5#S«Ha© 5 *>©'>&< t 

©s*ttfcRj£«r«fc«*^«ft#u mr««s» 

-Ctt, Iff b hO*ft5»«*fc»-ra«ME*»« 
#*©try hu-Hc#iSUfc**E«ilHil{:i» 
-8rT 5 £ 5 i-R£ £ ft 5 r t ft#m t -fS 

[0 0 8 0] <f*E2) &ft£BNIl©A&£tRft© 
tf y b b©3fc« *#gf£©ff^*«*rtfc:eil£ 

MoT, *jR©3fcfll**^»EUSEfi#««-i-3te**j« 

^-iSgp^ii, try b v- ho*4«««*fc*M"6iWE 
#WKB*, «■* ©tf y b b fc*|JS LfcftfiEMD 



[0 0 8 1] (#133) #G2(cGtt©%%flWJ9£ 
*-efco-C, &jH£EIHH©j*& £«&©?? b b 
0Mf^^Ji?Jif4 LTttfl&&«»fc2&a**:©tt 

£#3§ft«x., ita&tttttf, «te##2&flr*a»&©# 

©A;&#-b*5<fcD t io©titfj3tf-bft#U SulB» 
©A^J*- b© 5 *>©v^tt*»l oftWU/CtWEWA 
#-bKS8HM-a» tfrl3iSft«©^i-*fJ^L/c«© 
**-fy*&, «Hfc*^y**»fe©*fcltE«fc©R 
JHWfcifE o "C#« L&S#K{f #3t ft fejar* 

t , WlE#3ti@Hts-eis^-r 5 3fcflr*© tr y b b * 

J:tm*E«K:H1-S3HtflmKiSC-C, tHrEfcftflHi- 

taw-s ©e y b b as Lysine 

WUHfc«MR1-$ <fc 5 esw&s-#*-r y^©lWR£ 

*«n*t-3iM*iiai&i, sr^-*iitw«tr*«s& 

IfS&JD^go 

[0 0 8 2] (#|B4) #IB3i^iB^©^fS^g 
aSfll»»6>0«-3Kflr*«r, **©«*E*raBliSrft/h© 

ft imsaHR«©«fc*tt& £ *r ^ti^ti^ig-f 5 m& 

»SE#tftRJt, ttE*#*-f yfflWl#- bSfcft, 
**©«*E«MHft*/h©«*E«MIB-C«lofc«[k: 

»js-r 5«ic ut r. t ft#m t i-«3tasfli nuhkeb. 

[0 0 8 3] (#|H5) #E4iC|a«©^f«^ 
Itfeot, MIB1Hrgl^««B, **©tt*E«MBUJ: 

■c^«Sifufc3tft*/h©««E*ni]l»i 45 J: 5 
i-*W , >'^-5-/<ift*A/-CV^5rift»«fci-*3t 

[0 0 8 4] (#|S6) ttJHBCnHOJIftSttRO 
tf y b V- b©36flr##3fje©fll^ift*»«rtK:E«S 

tifc«ft#a:flr*»ftafflr-f5*aflr«waKjiT?*)o 

r . ft/h©ttfiE*RIHK:« CTR^ LfciS**IWift 
S^i britrEfll*tt*«r«ftK4>Lfc*ft©jft««* 
Mot, SE*«flrf-3tft^jftL«*©3tflr#t4* 
1-5»»«Btfl5fct, #*flr*fcoVNT©W«Bft 
«rE«fi«¥4fc©ffiRffiPfcRSRTt6ft»««ft*L, R 
»««-CH:, t'y b b ©Hfta^W-g-CStf-SIME 
#^ ©If y b l— b UfcjSSE*^ 
Hm-Ifc-f 5 ± 5 KHJfeSita r b ftWftir-f 5*£ 

[0 0 8 5] (#IS7) #E6tz:G«t©%Sflr«AliE 
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-b:feJ:tflftR©ffl;a#-hfc*rU ®®»<mtitl#- 

aasflriimwtx-c, WE*»«*K*f"8*w«B#* 
* © tr y h u- v \cm- Ltzmmmwrmim-wct a 

£ 5 IcfltflB**^^ y^o»fmS*«»i- <5M»lilJ» 
[0 0 8 6] (#B8) WE7U:|Eil©3tSflWH»» 
«Ro*«»lcft*."C, WE***-f 

It, mfE***-* s/^©titfj#- h»«r, §*©ig*E 
[0 0 8 7] (#15 9 ) #15 8 KJB8©3teg«*JB8 

»*o«ftB«iBi»K«orE«Siifc»iflr 
«t ow* i t a **>«*#**©«*£* 

EWBWKtt *7 ± 5 K^ftKfcSii, HEW V 

[0 0 8 8] (#1510) ififtEgraRl©#l&5» 

A3 try h hOjfeff#-i^%Ofl|-9ttJMMl'ltCBB 

HE L«*©3tflr# t 5 ± t««R©3ft« 

*vfr5fct, #^*fco^T©**W*iWB«fitt¥ 

fcigftEgra BSicB&-Scf5 ± 5 IcK£3*l5 £ t *® 



[0 0 8 9] (ffflll) #15 1 0 £iSfc©ft#l£# 
ASItfcot, ttE&ttfttf. «S*Kfll*3t*itrE 

oSr3BRLT«rEA*#-bH:SSHM-*, *trE«*«« 

©lo©ffi##-hK:^;ft,mS^U #*©3t*^s> 
7-a»fc©#*^« LTfeS Ufc3t«#*IWE^jR«MBfc 
mz>. ft(rlE3t^-Yy^©til^JK-hSfc{c*fJE£:L.A:M© 
«E«**«flr**fc**iia*3Wt*otr 
y h h*s±o«»EftE«lcHi-5aMmMI»!yS:iir, 

[0 0 9 0] (#1212) #E 1 1 fcE*©##*B* 
^Itfcot, MBE^S^tt, ttE**-f y*©t«A 

-f y^*»e>©**, **©«*E«WIB**/h©S*E 

*fco«EfiE«M«*»/h©**EEIBHT?Wo 

[0 0 9 1] (#1513) #15 1 0 KE«©3ft»ttfl» 
ASftfcoT, ifllS-g-SSWN ME£«««i9»e»»& 

Btfta»©A^^- h© 5 ^©v^ixa* 1 oMHRLT 
tt#36^-f y^a»fe©3t*IWB 

*»©»ft«*Ktto r^-jg LT»ft#a:flr-s**fe« 
©t*y h u— hS8j;tm*EfliKM-f *asflr mmizfcc 

iWB#3teflr*t»^ 5flW6IB*!#*©vf y hu-b 
fc*ft!S Ufc«*EflHIII«K:l»-Si-a J: 5 ftfria^jt 

[0 0 9 2] (#1514) #15 1 3 lcE*©3fc#«J* 

Ait^ot, mm&fcm*. flWEWR©»»*Kft 

x."C, «TE»««B5«*» &©**«**, S>c©^ftE» 
MH **/h©»*E«MMt?«o fcUfcfcfJS bfc ^A— 

^»i-5«a»»E«t tRIt, «E**^W y^©A* 
#- b^*, **©«*E«MMfc*/h©«*E*IWI« 
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[0 0 9 3] 

ri^tt, £frb©gtt£JBv>rWDM3fciIfl>>*7 i 

or, (A) i4#2£g|5©«, (B) tt#B«ro*J*-C 

[0 2] *»W©*l©S*«filElJ:#jS:Lfc«««*«) 

[0 3] *f i©S 2 ©I*i^4 *t y ^ it* 
or, (a) tt&ttffioMft, (b) tt£*s©*rifr? 
&5„ 

[04] *£Hft>iS 2 ©S##/&£*fJiS Lfc«*»«© 

nasi ^^^a^snawDMjfeiiflr^^A©^ 

[0 6] *3»WfcJ:5fBlo**flljsRSrafflLfc*3aHt 

[0 7] ^Bfc±S»2©S^j*&»BLfc#^ 

[0 8] H7 0*aflHi»S«©»fffcR»f-aHt?*) 
or, «-3fcflr#-<o«ftB«^^-^i*#»*©#««r 
ttt^-T0rfe5 o 

[0 9] *»fflKia»2©**«ritSrafflLfc3taHt 
[010] ^9!KJ:aj&l©X^8*»SUfc#3 
[011] #»WfcJ:SJ|S2©aE^S&*fflL;fc36g 



[012] J: 6» 2 oSttffjftfrati Lfcftg 

[0i3] *»w©x*flb«*afflufc*^i!af7j« 

[0 1 4 ] 0 1 3 ©3fc5HKS*7J»fcov*T . 0 1 ©8 
[015] *»W©X*«^*JifflLfc3t^«af74K« 

[0i6] ^w©«*Bi^*jifflufc3t»«afAifi« 

[017] -jRtt4-fv^-P-/<oWtt*»H+*H 
r$>5„ 

1 0 

ll-l~ll-2m lXmf/'fyf (mXl)t 
*-f yf) 

11-1' ~1 1-2 m' lXRfX-fyf (RX 

1 2-1-1 2-m, 1 2-R 
1 3-1-1 3-R #jgS§ 

1 3 A, 1 3 B 

13C -fV^-JJw? 
20-1-20 -m %Mt^ 

2 1, 3 3, 4 5 ffcltPHUS 

22 3fejK^hr>^" 

23,32, 44, 46 £«fflf!Ht W®m 

3 0, 4 3A, 43B T*S~7 
31-1-31 -m 3tSW5l 

4 0 A 
4 0 B 

41-l~41-m 2X23fe^J/f 

4 2-1-4 2-m -Brae%»x# 

ioo, ioo', ioo" %%flr«A%K 

110, 110', 110" %£flr4BA&B 
1 4 0 fcfcfftjf A3S« 
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